A centrifugation study of rat-liver mitochondria, lysosomes and peroxisomes during the perinatal period.
We have investigated the intracellular distribution of several enzymes on homogenates of late foetal, early postnatal and adult rat livers. Homogenates were subjected to differential centrifugations in 0.25 M sucrose and four fractions were isolated which corresponded to the N (nuclear) ML (total mitochondrial) P (microsomal) and S (soluble) fractions of de Duve et al. (1955). In general the age of the animal did not significantly affect the distribution pattern. Reference enzymes of mitochondria, lysosomes and peroxisomes were mainly recovered in the total mitochondrial fraction (ML). Glucose-6-phosphatase and esterase, both located in the endoplasmic reticulum, were chiefly associated with the microsomal fraction P together with galactosyltransferase (a reference enzyme of the Golgi apparatus). 5'-Nucleotidase, (a plasma membrane enzyme) exhibits a bimodal distribution and is mainly recovered in the N and the P fractions. Such results indicate that the membrane composition of the fractions isolated by the fractionation scheme was used, does not appreciably differ for the late foetal, early postnatal and adult rat livers. An analytical fractionation of the mitochondrial (ML) fraction of livers at different stages of development was performed by isopycnic centrifugation in sucrose gradients and in glycogen gradients using sucrose solutions of various concentrations as the solvents. The distribution of mitochondria, lysosomes and peroxisomes were assessed by establishing the distribution of their reference enzymes. Some physical characteristics of the particles were deduced from the manner in which the distributions were influenced by the sucrose concentration of the centrifugation medium. The distribution of liver mitochondrial enzymes one day prenatal differs strikingly from that of enzymes one day postnatal; foetal mitochondria seem characterized by a high osmotic space and a high hydrated matrix density; neonatal mitochondria seem devoid of an osmotic space and the density of their hydrated matrix is markedly lower than that of the foetal mitochondria. As ascertained by the distribution of mitochondrial enzymes in a sucrose 2H2O gradient, the high density of a foetal mitochondria matrix does not mainly originate from a lower amount of hydration water. The behavior of lysosomal enzymes in media with increasing concentrations of sucrose suggests that lysosomes originating from late foetal rat liver are endowed with a very small osmotic space. As for the peroxisomes, our results do not display significant behavior differences in centrifugations that would indicate physicochemical changes of these particles during the perinatal period.